The A-2 target cell was replaced in the spring of 1983 and the A-1 target cell was replaced in the spring of 1984. Both have operated satisfactorily since their completion, with only minor difficulties. The overhaul and total component replacement in the beam stop area (A-6) was completed in early May 1985 and has just been placed in operation. The upgrade, in addition to the replacement of the beam stop and the vacuum-to-air window with state-of-the-art designs, provides a greatly increased capability of both proton and neutron irradiation of materials.
Remote Handling System
Previous papers and another paper in these proceedings detail the design and the operational capability of the Monitor remote handling system. Description of Monitor in this paper will be limited to operational descriptions of the target cell replacements.
History Of The Target Cells
The original target cells were designed, fabricated, and installed in 1974 and 1975 . Figure 1 schematically depicts a typical target cell, in this case A-2. This figure illustrates the normal elements in the LAMPF cells and their relation to the target box. Since the target box is the key element in the cell, its design, fabrication, and installation will be thoroughly covered.
After a few years of operation, water and vacuum leaks developed at rates that seriously threatened operating schedules.
A major portion of the temperature instrumentation became inoperable, which made the reduction of cooling water flow to minimize leakage an unacceptable risk without other measures.
The temporary solution was the installation of thinner targets to compensate for reduced cooling. Repairs were made on a continuing basis, but the final solution was the total replacement of the target cell.
The original target box was rectangular in shape with copper cooling coils brazed to the outside surfaces. The primary cause of the uncontrollable water leaks was the cracking of the copper tubes at or near the brazed joint to the stainless steel vacuum box. Due to severe thermal cycling, all the vacuum leaks occurred in joints near the target box. The vacuum joints eventually loosened and leaks developed, due to a ratcheting effect in the wedge-type clamps and flanges used.
Planning and Design Considerations
In the design of the new cells, the first problem was to devise a method of remotely matching the new target box to the existing vacuum ports in each of the cells. As shown in Fig. 1 , the target box must be aligned to the Line A triplet, two secondary beam line magnets, a target-drive flange, and an existing vacuum line from the upstream target cell. This alignment was accomplished by designing a fixture that simulated the target box, with adjustable flanges that could be mated to the existing vacuum connections.
This fixture would then be used to construct a jig in which the new target box was assembled.
The other problems were to design the new components to reduce the possibilities of water leaks and vacuum flange thermal cycling. Figure 2 is The new system is now installed and is operational with all components and three proton irradiation experiments from SNQ in place. Details of the remote handling to construct the new facility are given in another paper in this proceedings.
Conclusions
The overhaul and complete replacement of highly radioactive target cells and other large facilities can be successfully performed using remote handling systems like Monitor. This technology is applicable to waste disposal and the decommissioning of nuclear facilities.
